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(54) yCTPOflCTBO fl/lR BbinPAB/IEHUH 
OECAflHOfi KO/lOHHbl 
(57) H3o6pereHMe othocmtca k He4>T«HOw m 
ra30BOft npoM-CTM m npeAHaaHaseHo ahw bu- 
npaB/ieHMfl o6caAHOti ko/iohhm (OK). Ue/ib - 
noBwuieHwe. HaAexHoc™ pa6oTw ycip-aa 3a 
cneT npeAOTBpaiueHMfl ero 3aKJiwHMBaHMH b 
CKBaxwHe npw OAHOBpeMeHHOti skohommm 
3HepropecypcoB 3a cneT o6ecneHeHn* bo3- 
moxhoctm yMeMbiueHMH KpyTwiuero MdMeHTa. 

3Toro Kopnyc (K) 1 ycip-Ba wMecT xofume- 
cxwe npsiMyio h o6paTHbie HanpaB/iaiouuie. a 
Ha ero HapyacHOii noBepxwocTM awno/iHeHw 
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ko/ibueBO& na3 2 m paAwa/ibHbie naaw 10. rio- 
c/ieAHMe MMewT b nonepeMHOM cgmshmm K 1 
paBHOMepHOM3MeH»ioiuyK)Cfl r/iy6wMyAnfl pa- 
Awa/ibHoro nepeMeiAeHMp po/imxob (P) 5 m 6. 
KOTopwe pa3MeiqeHW b na3ax 10 c bo3mo>kho- 
CTbio paAwa/ibHoro nepeMemeHMp. B xo/ibi;e- 
bom na3y 2 noc/ieAonaTe/ibHO c 

B03MO)KHOCTblO BpaiUeHM* OTHOCMTe/lbHO npO" 

AO/JbHoft ocm K 1 ycTaMoaneHW xonbua 3. 4 m 8 
c naaaMM 9 Ha o6pameHHbix Apyr k Apyry no- 



BepxHocuix. rAe pacno/ioaceHbi eucTynw. fl/m- 
Ha naaoB xo/ieq 3. A m 8 b nonepeMHOM n/iocxo- 
ctm K 1 paana Be/iMMMHe paAna/ibnoro 
nepeMemeHM* P 5 m 6. Me*Ay xo/ibuaMw 3. 4 

II 8 C B03M0*HOCTbK> BpaUjeHMfl Boxpyr CBOeM 

ocm pasMemen BTopotf p*A P 5 n 6. B cnysae * 
CMflTM» OK Ha KaxoM-To ee ynacTxe no BceMy 
nepMMeipy Bwnpaa/ieHwe OK 6yAeT ocymecT- 

B/lflTbCfl HenOCpeACTBeHHO BCCMH MeTbipbMfl P 

5 m 6. 4 ma. 



l43o6peTeHwe othocmtca k He<J>THHo& m 
ra30BO(i npoMwiu/ieHHocm, a mmchho x ycT- 
potiCTsaM a^« Bbinpao/ieHMfl o6csahom xo/ioh- 

HU. 

Ue/ibto M3o6peTennfl nB/iaeTCfl noBuwe- 5 

IHie H3AOKHOCTM pa60Tbl yCTpOMCTB3 33 CMeT 

npeAOTapaiueHiiw ero 33KnnHMBaHHJi b ckb3~ 
xMHe npn OAHOBpeMeHHoft skohommm 3Hepro- 
pecypcoo 3a cneT o6ecneMeHnn yMeHbiueHnq 
KpyT«mero momcmt3. 10 

Ha <t>Mr. 1 cxeM3THMHO M3o6paweHO npeA- 
naraeMoe yCTpowcTao; Ha 4>mi\ 2 - paape3 A-A 
Ha <j)wr. 1; Ha <j>nr. 3 - paapes B-6 na <|>Mr. 1; 
na <t>w. 4 - TpaexTopnn nepeMeuienMrt ocew 15 
Bpamenitfl po/inKOB, nepexaTUBaiouuixcH no 

.CMHTOfi M HeCM«TOPl CTeHKSM 06C3AHOM KO/IOH- 
Hbl. 

YCTPOMCTBO COCTOMT 113 UM/MHApMMeCXOrO 

MMeioiuero KOHMMecxyio npRMyio m o6paTHyio 20 
HanpaB/i«K)tuyK) xopnycs 1, hs HspywHOtf no- 

BepXHOCTH KOTOpOrO BbtnO/1H6H KO/lbUeBOPl 

nsa 2. rAe nocneAOBaTe/ibHo pa3MeiueHbi um- 
/iMHApuMecKne Konbua, aepxHee 3 m HMxcnee 

4, MOKAy KOTOpbIMM yCT3H0B/1CH bl C B03MO*- 25 

HocTb'K) epaiueHM« Boxpyr CBOeft OCM BepXHMft 

P»A pOflMKOB 5 M HVDKHMM p«A pO/IMXOB 6, CH36- 

>xeHHbix pa3MeiueHH«MM b aepxHeft M hidkhbm 

M3CTAX Ha MX TOpUOBUX nOBepXHOCT«X BblCTy- 

naMM 7. Me*Ay BepxHMM m hmwhmm p»AaMM 30 
po/tuKoo ycTaHOB/ieno cpeAHee un/iMHApwne- 
cxoe Konbuo 8. Bepxnee 3. cpeAHee 8 m hmw- 
Hee 4 uMfiMHApwqecKMe KO/ibua Buno/menu c 
na33MM 9 na o6pameHH wx Apyr k Apyry nooep- 
xhoctrx. rAe pacnono)KeHbi ewcTynbi 7 po/iM- 35 
kob. Po/imkm 5 m 6 ycTaHoaneHbi b naay 2 m 
paAnanbHbix na3ax 10 Kopnyca. ria3bi 10 xop- 
nyca mmciot b nonepeMHOM ceseHMM Kopnyca 
paBHOMepHO M3MeH«K)myK)CH rny6MHy ot bw- 
CTynoa 11 k BnaAMHaM 12 ah» paA^a/ibHoro 40 
nepeMeiueHMji po/imkob. Konbua 3, 4 m 8 ycia- 

HOD/ieHM C B03M0)KH0CTbK> BpaiUeMMH OTHOCM- 

TenbHO npoAO/ibnovi ocm Kopnyca, a aamh3 
naaoo 9 xoneu b nonepeMHOM nnocKocm xop- 
nyca paBHa paA^a/ibHOMy nepeMemeHMK) po- 45 
/imkob. B Kopnyce BbinonHen oceao^i xanan 13. 



YcTpoftCTBo pa6oTaeT c/ieAyK)U4MM o6pa- 

30M. 

Yctpomctbo H3 ko/iohhc 6ypw/ibHux Tpy6 
cnycxaiOT b CKBa>KMHy m npM aoctmjkchmm mm 
sepxHeft rpaHMuw CMAToro ynacTxa o6caAHOrt 
KonoHHbi cnycK npexpamaiOT. 3aTeM OMeHb 
MeA/ieHHo Bpau^aioT xonoHHy 6ypM/ibHbix 
Tpy6. Ec/im KO/iOHHa Tpy6 cbo6oaho BpamaeT- 

CH 3TO yK33blB3eT H3 TO. MTO p«AW pO/IMKOB 

BepxHMfl 5 m MMxcHMM 6 (4>mi\ 1 -4) eiue ne 

B3aMM0AeMCT8yiOT CO CMflTbIM ynacTKOM 06- 
C3AHOM KO/tOHHbl. He3HaHMTe/1bH0 y Be/1 MM MB 

rny6MHy cnycxa ycTpoACTaa. BHOBb BpautaiOT 
xo/ioHHy 6yp.MnbHwx Tpy6. Aa/ibHeAujMM cnycx 
ycTpoMCTB3 npexpamaiOT b tom c/iynae, eciiM 
npM BpameHMM ko/johhw Tpy6 B03HMKaeT co- 
npoTMB/ieHMe ee BpaiueHMio. mto ceMAeTe/ibCT- 
ByeT 06 ynope po/imkob ycrpOMCTBd b cmrtuA 
yMacTOK o6c3ahom kohohhu. noc/ie aToro co- 

3AaK>T UMpxy/lflUMIO npOMWBOMHO^ kmakoctm 
B CKBd)KMHe, KOTOpaa npOXOAMT Mepe3 oceBoA 

xaHan 13 xopnyca 1 m noc/ie auxoAa M3 Hero 
OMbiBaeT po/imkm m cnoco5cTByeT mx oxnanne- 

HMK). npM BpameHMM KOilOHHbt 6ypM/1bHblX 

Tpy6 BpamaeTcn xopnyc 1 ycTpoAcTea, npw 
3tom po/imk, HdxoA^tUMMCA bo BnaA^He 12 pa- 
AuanbHoro na3a 10 xopnyca ($Mr. 4), oxa3UBa* 

eTCfl npM>K3TblM OAHOBpeMeHHO K CMflTO^ 

deHxe o6c3ahoA kohohhu m Any paAvia/ibHoro 
na3a xopnyca. B pe3y/ibT3Te nero npoMcxoAMT 
nepexaTbiBdHMe po/iMxa no ynoMnHyTbiM no- 
BepxH0CT$m o6caAHoA xo/iOHHbi m xopnyca yc- 
TpOMCTBa. B to >xe BpeM* po/imk. 
p3cnono)KeHHbiA c npoTMBononoKHoA CTopo- 
hu xopnyca 1, ynMpaeTcw e HecMsrryio CTenxy 
o6caAHOA xo/iOHHbi m nepexdTbiBaeTc* oaho- 
apeMeHHo no 3to& noBepxHocTM m AHy paAw- 
a/ibHoro na3a xopnyca. npM 3tom 
HanpaeneHMe nepexaTbiBdHMn po/imxob m Bpa- 
meHMe. cb«33hhux c hmmm BepxHero. cpeAne- 

rO M HMXCHerO UM/lMHApMMeCKMX KOAeiJ 3, 8 M 4, 

coBnaAaeT c Hanpas/ieHMeM epameHMR xopny- 
ca 1 ycTpoMCTaa. B npouecce nepexaTWBaHMn 
POamxob no AHy paAwia/ibHoro na3a 10 ohm M3 
BnaAMHw 12 nepeMemaK>TC« na eepuiMny 11, 
mjo conpoBo^AaeTcn npuHyAMTe/ibHWM bw- 
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.AOMweHMeM po/iMKOB M3 Kopnyca noA AertCT- 
eweM B03Hw<a>omero 6oKOBoro (BbinpaB/»«K>- 

mero) yCM/IMR. ripM BWABMMeHMM pO/IMKOB MX 

BwcTynw 7 nepeMema»OTC* no na33M 9. koto- 
pwe npeAycMOTpeHbi b Konbuax 3. 4 n 8. (Ipw 5 
3tom TpaeKTopun nepeMemeHMii ocm Bpame- 
MMfl f)o/iMK3. nepeKaTbiBaioiuerocfl no HecMa- 

TOft CTeHKe 06C3AM0ft KO/IOHHW. 6yACT HM6Tb 
BMA OKpyXHOCTM. nOK333HHOM H3 (|>MI\ 4 

cn/iouiHow /iMHueii, ueHTp kotopom coBnaAaeT 10 

C UeHTpOM 06C3AHOfi KO/IOHHW. Ocb *e Bpa- 

menMsi po/iMKa, nepeK3TWB3K)iueroc» no cma- 
tom CTeHKe KonoHHbt m Bbinpaonsitouiero ee. 
6yAeT nepeMeiu3Tbc« no napa6o/iMnecKOM 

TpseKTOpMM, K0T0P35I n0K333H3 H3 TOM *e <}>M- 15 

rype nyHKTMpHOM /iMHweii. 3to npoMcxoAMT 
M3-aa Toro, mto ycM/ine. neo6xoA"Moe a*» bw- 
npaeneHWfl CMntoro yM3CTK3 o6c3ahom ko/ioh- 
hu BcerA3 MeHbiue ycn/insi, neo6xoAHMoro 

A/I* nepBMMHOM Ae<J)0pM3UMl1 TOM )Ke KO/10HHM. 20 

Po/imk. nepeK3TbiB3K)tAMMcn no necMHTOM 
CTeHKe o6c3AHoft KO/iOHHbi, nepeMeiusncb M3 
ansAMHbi 12 na aepiiJMHy 1 1 Ana p3AMa/ibHoro 
nasa. OTOABMraeT xopnyc 1 ycTpowcTaa ot ne- . 

CMHTOM CTeHKM B CTOpOHy CMflTOM. BwABMtte* 25 

HMe po/imkob M3 Kopnyca npeKpaiuaeTCfl 
noc/ie AOCTMxeHMA mmm BeptuMH 1 1 Ana paAM- 
diibHoro na3a. MaxcMMd/ibHoe psccTowHwe. hs 
KOTopoe nepeMeiuaeTCfl po/irfx. BunpaB/wio- 
immm CM«Ty»o CTeMKy o6caAHOM ko/iohhw, 6y- 30 
AeT pdBHo cyMMe p3cctohhmm. Ha KOTopwe 
BUABMraiOTcn W3 Kopnyca ynoMnHyTbiM m npo- 
TMBo/iexcamM* eMy po/imkm. 8 c/iynae cmbtma 
o6caAHOM ko/iohhw Ha k3kom-to ee ynacTKe no 
aceMy nepMMeTpy Bwnpaa/ieHMe ko/iohhw 6y- 35 
AeT ocymecTs/iflTbca HenocpeACTBeHno Bce- 

MM MeTbipbMfl PO/1MK3MM. T3KMM o6p330M. B 

npouecce OAHoro o6opoT3 Kopnyc3 1 ycTpofc- 
CTBa BwnpaB/ineTCfl ynacTOK o6c3ahom ko/ioh- 
hw, paBHbtM no A^MHe cyMMapno* BbicoTe 40 
eepxHero m HMNHero ppaob po/imkob. f\na bw- 
npaB/ieHM» HMace/iexamMx cm»twx ysscTKOB 

06C3AHOft KO/lOHHbl yCTpOMCTBO AOnyCK3K)T M 

noBTop«»OT onMcaHHbte onepaijHM. 



YCTpOMCTBO cnycK3CTC« Ha rny6Mny 3000 

M Ha 6ypM/lbHOM KO/IOHHe AMdMeTpOM 140 MM 

(Mapxa CTa/iM K. TO/iujMHa ctchkm 10 mm). PIpM- 
BeAeHHbiA sec 1 nor. m TaKofii ko/iohhw p3BeH 
Pnp = 38.8 kTc/m. npeAen TeKynecTM Oj eK = 
5000 Krc/CM 2 . 

Bee BceM 6ypM/ibHOM ko/iohhw 6yAeT 

P = 38.8 -3000- 116400 xlc. 

llpM K03<t><t>MUMeHTe 33n3C3 npOMHOCTH 

K= 1.3 

a AO n.=^=^=3846 Krc/cM 2 



"»+3r? ac ; 

p 



(1) 



^>ce'*.rpy6w 



n p M M e p. /l0nyCTMM.06C3AH3» KO/lOHHd 

AMaMeTpoM 299 mm (MapKa cts/im K, to/iiumhb 
CTeHKM 12 mm) CMflTa Ha r/iy6MHe 3000 m. fln« 
Tpy6 tskom npoMHocTM HapyxHoe Aas/ieHMe. 
npM kotopom Hanp$i)KeHMe b iene Tpy6w aoctm- 
raeT npenena TeKysecTM, pasno 130 k^/cm 2 . 

3TO 3H3MMT, MTO M* CMWTMJ1 06caAHWX KO/IOHH 

yKa3aHHort nponnocTM A0CT3T0MH0 Hapy^Hoe 
A3B/ieHMe nop»AKa 130 kFc/cm 2 . Bwnpaa- 

ZieHMfl T3KMX KO/IOHH Tpe6yeTC» T3KXC A3B/ie- 

HMe (m/im 6oKOBoe ewnpaB/imoiuee ycM/ine) b 
npeAe/iax 130 xrc Ha KaxAwA xsaApaTHwrt 
C3HTMMeTp KOHTdKTa pa6oMero 3/ieMeHTa (d 

ABHHOM C/iyM3e PO/IMKOB yCTp0MCTB3 CO CMfl- 
TOrt CTeHKOM 06C3AHOM KO/IOHHW. 



45 



50 



. SceM.Tpy6w = 40.7CM 2 : 

°»= 1 ^r=2860 Krc/CM 2 . 

MOMeHT COnpOTMB/ieHMR KpyHeHMNO 
i W — . (1 _„4 ): 

r/»e Dud- cootbstctbchho HapyxHuvk m 
BHyrpeHHMA AwaMeipw 6ypn/ibHOM ko/iohhu. 
m; 

w .iH^Hf (t ., lW<) . 

= 0.000244 m 3 = 244 cm 3 . 
143(1) 

3r?ac =f/« P : 



/ O np - a S2 
3 



f/np - a 2 



OTKyAa AonycTiiMWM momcht. c kotopwm 

55 MOKHO CKpyHMBdTb 6ypM/lbHyK) KO/lOHHy a^« 

npMBeAeHiiq ee bo apameHwe. 6yAeT 



M = W 



1 f <'w?h > 244 /3846 ^ - 2860^ 



=361 120 Kf°- cm = 3611 xf 



M. 
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Torfla ycunne. BOSHuxaiomee ot aToro mo- 

MeHTa, COCT3BMT 

2 

rj\e Di - HapyacHuft A^aMeTp Kopnyca ycTpoft- 
CTBa (voroTae/iMBaeTCfi tia YET A^aMeipoM 
178 mm), m. 

DpM Bucoje OAHoro po/wKa 100 mm. A*a- 
MeTpe 40 mm m BUABMweHMii Ka)KAoro po/iMKa 
M3 Kopnyca ycrpoflCTBa Ha 5 mm n/ioujaAt> koh- 

TdKTa Skom. pO/IMKOB CO CMHTOfl CTeHKOft 06~ 

caAHOrt KonoHHbi 6yAeT w3MeHHTbca ot 1 ao 
145 cm 2 . 

BoKOBoe BbinpaB/iaioutee ycn/ine, co3Aa- 
BaeMoe ycTpoftCTBOM. paaHo 



3to ycn/iwe no Mepe bwabvdkchmji po/iw- 
Koa M3 KdHdBKM Kopnyca vcTootiCTBa 6vneT 
M3MeHnTbcn ot 40573 ao 280 kI~c/cm 2 , mto 
3H3MMTenbMO npesocxoAMT yen/we. Heo6xoAM- 
Moe Ann BbinpaBfieHtw paccMaTpuBaeMoft 

CMflTOfl 06C3AHOM KOnOHHbl. 



AzA 




(pup2 



ct> o p m y n a M3o6peTeHMfl 
Yctpomctbo a«» BbinpaB/ieHnsi 06CdAH0M 
KonoHMw, BK/iK)MaK>iuee Kopnyc c kohmhcckm* 
mm npwMOM w o6paTHOft HanpasnflioiAMMM m 
5 Ko/ibueBbiM na30M Ha HapyxHOrt noaepxHo- 
ctm, noc/ieAoaaTe/ibHo ycTdHOB/ieHHue a 
xo/ibueBOM na3y Kopnyca xo/ibua c naaaMM na 
B33HMHO o6paiueHHwx noeepxHocTax. ycTa- 
HOB/ieHHbie Ha Kopnyce Me>KAy iconbuaMW c 

10 B03MOJKHOCT b K> Bpail|eHMfl pOrtHKH c Bbicryna- 

mm b Bepxnefl m HVDKHew MacTflx. pacno/ioweH- 
HbiMM b naaax xo/ieu, OT/iuiaioiueecsi 
TeM, hto, c uenbio noBUtueHiin h3A6>khoctm 
pa6oTu ycTpowcTBa aa cneT npeAOTBpaiueHHP 

15 ero 3aKJiMHMBaHM« b CKBaxMHe rip* OAHoepe- 
MeHHOA 3KOHOMMM 3HepropecypcoB 3a cneT 
d6ecneMeHmi yMeHbuieHM* xpyrsmero momgh- 
T3, na HapyKHort noBepxHoc™ Kopnyca bw- 
no/ineHbi paAwa/ibHwe na3M f nMewique b 

20 nonepennoM ceMeHnn xopnyca paBHOMepno 
M3MeHsnoiuyK)C5i my6wHy aih paAwa/ibHoro 
nepeMeiueHMR pontucoa, nptmeM po/in>cw pa3- 
Meu\eHbi b paAua/tbHux na3ax Kopnyca c 
B03MO)KHOCTbK> paAHanbHoro nepeMeme- 

25 MMft. KOAbUa yCTaHOB/ieHbl C 803M0)KH0CTbK) 
BpaiUeHMfl OTHOCMTe/lbHO npOAO/lbHOft OCM 

Kopnyca, a a*mh3 na30B xo/ieu b nonepetHofl 
nnocKOCTM Kopnyca paBHa Be/umuHe paA"a/ib- 
Horo nepeMemeHwa po/wicoB. 

30 
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CocT3BMTe/ib M./leeKoeea 
PeAaKiop tO.CepeAa TexpeA M.MopreHTa/i Koppeiaop M.MycKa 

3aK33 2245 Tnpa*359 no A n M CHoe ' 

BHMHflH rocy A apcTeeHHoro KOMmeTa no M3o6peTeminM m OTKpwTwqM npii TKHT CCCP 
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[1st page] 

(54) DEVICE FOR STRAIGHTENING 
CASING 

(57) The invention relates to the oil and 
gas industry, and is designed for 
straightening casing. The aim is to 
improve the reliability of operation of the 
device by preventing it from jamming 
downhole while at the same time saving 
energy resources by making it possible to 
reduce the torque. For this purpose, body 
1 of the device has tapered forward and 
reverse guides, and [abstract continued 
on p. 2] 



[see Russian original for figure] 
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Fig. 1 
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[Abstract, 2nd page, 2nd column] 



annular slot 2 and radial slots 10 are made 
on its outer surface. The radial slots have, 
in the transverse cross section of body 1, a 
uniformly varying depth for radial 
displacement of rollers 5 and 6, which are 
disposed in slots 10 so that they are 
capable of radial displacement. In annular 
slot 2, rings 3, 4, and 8 are mounted in 
series so that they can rotate about the 
longitudinal axis of body 1, said rings 
having slots 9 on facing surfaces, 



where lugs are disposed. The length of 
the slots for rings 3, 4, and 8 in the 
transverse plane of body 1 is equal to 
the radial displacement of rollers 5 and 
6. A second row of rollers 5 and 6 is 
disposed between rings 3, 4, and 8 so 
that they can rotate about their own 
axes. If the casing is collapsed in any 
section along the entire perimeter, the 
casing will be straightened directly by 
all four rollers 5 and 6. 4 drawings. 
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The invention relates to the oil and gas industry, and specifically to devices for 
straightening casing. The aim of the invention is to improve the reliability of operation of 
the device by preventing it from jamming downhole, while at the same time saving energy 
resources by making it possible to reduce the torque. 

The aim of the invention is to improve the reliability of operation of the device by 
preventing it from jamming downhole, while at the same time saving energy resources by 
making it possible to reduce the torque. 

Fig. 1 schematically depicts the proposed device; Fig. 2 shows the A — A section in 
Fig. 1; Fig. 3 shows the B — B section in Fig. 1; Fig. 4 shows the trajectory of motion of the 
axes of rotation for the rollers rolling over collapsed and uncollapsed walls of the casing. 

The device consists of cylindrical body 1 with tapered forward and reverse guide, on 
the outer surface of which slot 2 is made, where cylindrical rings, upper 3 and lower 4, are 
disposed in series, between which an upper row of rollers 5 and a lower row of rollers 6 are 
mounted so that they can rotate about their own axes, and said rollers are provided with lugs 
7 disposed in the upper and lower portions, on their end faces. The middle cylindrical ring 8 
is mounted between the upper and lower rows of rollers. The upper 3, middle 8, and lower 4 
cylindrical rings are made with slots 9 on facing surfaces, where lugs 7 of the rollers are 
disposed. Rollers 5 and 6 are mounted in slot 2 and radial slots 10 of the body. Slots 10 of the 
body have, in the transverse cross section of the body, a uniformly varying depth from 
depressions 1 1 to ridges 12 for radial displacement of the rollers. Rings 3, 4, and 8 are 
mounted so that they can rotate relative to the longitudinal axis of the body, and the length of 
slots 9 of rings in the transverse plane of the body is equal to the radial displacement of the 
rollers. Axial channel 13 is made in the body. 
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The device operates as follows. 

The device is lowered downhole on a drillstring, and it stops when it reaches the 
upper boundary of the collapsed section of casing. Then the drillstring is rotated very slowly. 
If the drillstring rotates freely, this indicates that the rows of upper 5 and lower 6 rollers 
(Figs. 1-4) are not yet engaging the collapsed section of casing. After the depth to which the 
device is lowered is slightly increased, the drillstring is again rotated. Further lowering of the 
device stops when resistance to rotation of the drillstring is encountered, which suggests that 
the rollers of the device are set in the collapsed section of casing. After this, circulation of 
washing fluid is created in the well, the fluid passes through axial channel 13 of body 1 and 
after it emerges from the channel, it washes over the rollers and helps cool them. As the 
drillstring rotates, body 1 of the device is rotated, where the roller found in depression 12 of 
radial slot 10 of the body (Fig. 4) is squeezed simultaneously against the collapsed wall of the 
casing and the bottom of the radial slot in the body. As a result, the roller rolls over the 
aforementioned surfaces of the casing and the body of the device. At the same time, the roller 
disposed on the opposite side of body 1 is set on the uncollapsed wall of the casing and 
simultaneously rolls over this surface and the bottom of the radial slot in the body. Here the 
direction of rolling of the rollers and the rotation of the upper, middle, and lower cylindrical 
rings 3, 8, and 4 connected thereto coincides with the direction of rotation of body 1 of the 
device. During rolling of the rollers along the bottom of radial slot 10, they move from 
depression 12 to high point 11, which is accompanied by forced 
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advance of the rollers from the body under the action of the lateral (straightening) stresses 
arising. As the rollers advance, their lugs 7 move along slots 9 which are provided in rings 3, 
4, and 8. Here the trajectory of motion of the axis of rotation for the rollers rolling along the 
uncollapsed wall of the casing will have the shape of a circle, shown in Fig. 4 by a solid line, 
the center of which coincides with the center of the casing. The axis of rotation of the roller 
rolling along the collapsed wall of the string and straightening it will move along a parabolic 
trajectory, which is shown in the same figure by a dashed line. This occurs because the stress 
required to straighten the collapsed section of casing is always less than the stress needed for 
initial deformation of the same string. The roller rolling along the uncollapsed wall of the 
casing, by moving from depression 12 to high point 1 1 of the bottom of the radial slot, draws 
body 1 of the device from the uncollapsed wall toward the collapsed wall. The advance of the 
rollers from the body is stopped after they reach high point 1 1 of the bottom of the radial slot. 
The maximum distance over which the rollers move while straightening the collapsed wall of 
the casing will be equal to the sum of the distances to which the aforementioned and the 
opposing rollers advance from the body. When the casing is collapsed in any section along 
the entire perimeter, the casing will be straightened directly by all four rollers. Thus during a 
single revolution of body 1 of the device, a section of casing is straightened that has a length 
equal to the total height of the upper and lower rows of rollers. In order to straighten lower 
collapsed sections of casing, the device is lowered and the operations described are repeated. 

Example. Let us assume that a casing of diameter 299 mm (K grade steel, wall 
thickness 12 mm) has collapsed at a depth of 3000 m. For pipes of this strength, the external 
pressure at which the stress within the body of the pipe reaches the yield stress is equal to 130 
kgf/cm 2 . This means that an external pressure on the order of 130 kgf/cm 2 is sufficient for 
collapse of casing of the indicated strength. A pressure (or lateral straightening stress) within 
the range of 130 kgf per square centimeter of contact for the working member (in this case, 
between the rollers of the device and the collapsed casing wall) is also required to straighten 
such strings. 
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The device is lowered to a depth of 3,000 m on a drillstring of diameter 140 mm (grade K 
steel, wall thickness 10 mm). The relative weight per running meter for such a string is equal to P re \ 
= 38.8 kgf/m, the yield stress is o y = 5000 kgf/cm 2 . 

The weight of the entire drillstring will be 

P = 38.8-3000 = 1 16,400 kgf. 

For a safety factor K - 1 .3 

o y 5000 „ r/ o 
* m***. = -g = ^jj- = 3846 kgf / cm? 

<y lim = ^o 2 n + dcl; (1) 

p 

°p/pe cross stttfon 
cross section = 40.7 cm^ ; 

a n =±^°=2860kgf/cm 2 . 
The torsional moment of inertia is 

W=^.(l-a<) 

.-4-^1- 0.86 
D 0.14 

where D and d are respectively the outer and inner diameters of the drillstring, m; 



From (1) 



16 

= 0.000244 m 3 = 244 cm 3 . 

J 3 



T tan ~ ■ 



3 

Hence the permissible torque that can be applied to the drillstring to make it rotate will be 



3840-2860 



3 

= 361 120 kgfcm = 361 1 kgf m. 
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Then the stress arising from this torque is 

_ M 3611 , 
Q=— = = 40573kgf . 
Dj 0.089 

2 

where D\ is the outer diameter of the body of the device (manufactured from drill collar of 

diameter 1 78 mm), m. 

For a height of one roller equal to 100 mm, diameter 40 mm, and advance of each 
roller from the body of the device by 5 mm, the contact area S con between the rollers and the 
collapsed casing wall will vary from 1 cm 2 to 145 cm 2 . 

The lateral straightening stress created by the device is equal to 

Q 

o = 

^straightening q 

This stress, as the rollers advance from the groove in the body of the device, will vary 
from 40573 to 280 kgf7cm 2 , which significantly exceeds the stress required to straighten the 
collapsed casing under consideration. 
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Claim 

A device for straightening a casing, including a body with tapered forward and 
reverse guides and an annular slot on the outer surface, rings with slots on facing surfaces 
that are mounted in series in the annular slot of the body, rollers with lugs in the upper and 
lower parts that are disposed in slots of the rings, said rollers being mounted on the body 
between the rings so that they can rotate, distinguished by the fact that, with the aim of 
improving the reliability of operation of the device by preventing it from jamming in the well 
while at the same time saving energy resources by reducing the torque, radial slots are made 
on the outer surface of the body that have, in the transverse cross section of the body, a 
uniformly varying depth for radial displacement of the rollers, where the rollers are disposed 
in the radial slots of the body so that they are capable of radial displacement, the rings are 
mounted so that they can rotate relative to the longitudinal axis of the body, and the length of 
the slots in the rings in the transverse plane of the body is equal to the radial displacement of 
the rollers. 



[figures under columns 7 and 8] 

[see Russian original for figure] 



A — A 

[see Russian original for figure] 



Fig. 2 



B — B 



Fig. 3 
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